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Method of adjusting pigment particles, pigment and colorant composition.

A method of treating pigment particles, which

comprises

(a) pressurizing water and a substantially F ' G. I
water-insoluble solvent ;

(b) introducing the pressurized water and the I
pressurized solvent into a flow system having a I‘ 6\ F'
diameter-decreased flow path and/or a curved !

flow path, wherein the diameter-decreased flow
path accelerates the water and the solvent, the —

curved flow path causes a shear force, and > , /
(o)

collision of the accelerated water with the ac-
celerated solvent or collision of the accelerated 3
water and the accelerated solvent with a wall

constitutes the curved flow path ;
(c) thereby obtaining an aqueous uniform q /
dispersion of the water and the solvent ; and

(d) bringing the dispersion into contact with a —— —

pigment to cause crystal growth or crystal tran- {
sition of the pigment. X
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Field of the Invention

The present invention relates to a method of ad-
justing pigment particles in which a substantially wa-
ter-insoluble solvent is brought into contact with a pig-
ment in an aqueous system, a particles-adjusted pig-
ment obtained by this method, and a colorant compo-
sition. More specifically, it relates to a method of ad-
justing pigment particles for providing a pigment suit-
able for use in a coating composition, an ink, a plastic,
a dye, a toning agent, a color toner and other coloring
materials.

Prior Art of the Invention

Pigments are widely used in colorant composi-
tions in the field of coloring materials, while pigments
are required to have workability and properties suit-
able for use. For example, pigments are required to
be excellent in dispersibility, fluidity, density, gloss,
clearness, transparency, viscosity, stability with time
and others depending upon use. For imparting a pig-
ment with suitability concerning these properties, it is
general practice to adjust the particles of the pigment
with a solvent in an aqueous system.

For example, JP-A-3-45659, JP-A-2-73869, JP-
A-1-259068, JP-A-63-199769 and JP-A-62-131072
disclose methods in which pigment particles are ad-
justed by crystal growth or crystal transition of a
crude pigment. JP-A-55-48254 and the text of No. 35
Pigment Introduction Course (Shikizai Kyokai (Color-
ing Material Society)) disclose methods in which pig-
ment particles are adjusted by crystal growth.

In the above methods, pigment particles are ad-
justed with a solvent in an aqueous system for the fol-
lowing reasons. Pigments are mainly produced in an
aqueous system, and the treatment of a pigmentin an
aqueous system is effective since the pigmentis free
from forming aggregates and is present as fine par-
ticles. As an adjuster of pigment particles for impart-
ing the pigment with the above properties, the water-
soluble solvent is selected from lower alcohols, poly-
hydric alcohols and ketones. Since, however, pigment
particles cannot be treated with a substantially water-
insoluble solvent alone in an aqueous system, the
substantially water-insoluble solvent is improved in
various ways, and used for the treatment in an aqu-
eous system.

A substantially water-insoluble solvent is emulsi-
fied in the presence of a surfactant, and used for the
treatment in an aqueous system, while the number of
those substantially water-insoluble solvents which
can be emulsified is limited.

When a pigment is surface-modified in an emul-
sion, a gravure ink and a coating compgsition causes
bleeding and poor water resistance, a plastic causes
migration and an ink shows poor emulsifiability, since
the surfactant remains in the pigment. Therefore, the

10

15

20

25

30

35

40

45

50

55

pigment is limited in use. Further, there is a defect in
that since a substantially water-insoluble solvent
which is emulsified has a large particle diameter rel-
ative to the particle diameter of a pigment, the effect
of the solvent on the adjustment of the pigment par-
ticles is low.

Summary of the Invention

It is an object of the present invention to provide
a method of adjusting pigment particles, which is ex-
cellent in the adjustment of pigment particles by crys-
tal growth and crystal transition, a particles-adjusted
pigment obtained by the method, and a colorant com-
position containing the pigment and a vehicle.

It is another object of the present invention to pro-
vide a method of adjusting pigment particles in which
an aqueous dispersion of water and a substantially
water-insoluble solvent is brought into contact with a
pigment in an aqueous system, a particles-adjusted
pigment obtained by the method, and a colorant com-
position containing the pigment and a vehicle.

It is further another object of the present inven-
tion to provide a method of adjusting pigment partic-
les in which a substantially water-insoluble solvent is
brought into contact with a pigment in an aqueous
system in the absence of a surfactant or in the pres-
ence of a surfactant in an amount insufficient for sub-
stantially emulsifying the water-insoluble solvent, a
particles-adjusted pigment obtained by the method,
and a colorant composition containing the pigment
and a vehicle.

According to the present invention, there is pro-
vided a method of adjusting pigment particles, which
comprises

pressurizing water and a substantially water-
insoluble solvent,

introducing the pressurized water and the
pressurized water-insoluble solvent into a flow sys-
tem having a diameter-decreased flow path and/or a
curved flow path to cause a shear force in a mixture
of the water and the water-soluble solvent, of which
the flow is accelerated while the mixture is passing
the diameter-decreased portion, mutual collision of
the mixture of which the flow has been accelerated or
collision of the mixture of which the flow has been ac-
celerated against a wall constituting the curved flow
path,

thereby obtaining an aqueous uniform disper-
sion of water and the substantially water-insoluble
solvent, and

bringing the aqueous uniform dispersion into
contact with a pigment in an aqueous system to cause
crystal growth or crystal transition of the pigment.

According to the present invention, further, there
is provided a pigment whose particles are adjusted by
the above method.

According to the present invention, further, there
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is provided a colorant composition containing the
above pigment and a vehicle.

Brief Description of Drawings

Fig. 1 is a schematic cross-sectional veiw of an
ultrahigh-pressure dipsersing appartus in which two
portions of a mixture containing water and the sub-
stantially water-insoluble solvent are allowed to col-
lide with each other.

Fig. 2 is a schematic cross-section view of a lI-ll
line portion taken from an ultrahigh-pressure dispers-
ing apparatus shown in Fig. 1.

Fig. 3 is a schematic cross-sectional veiw of an
ultrahigh-pressure dipsersing appartus in which two
portions of a mixture containing water and the sub-
stantially water-insoluble solvent are allowed to col-
lide with each other.

Fig. 4 is a schematic cross-section view of a IV-
IV line portion taken from an ultrahigh-pressure dis-
persing apparatus shown in Fig. 3.

Fig. 5 shows a schematic cross-sectional view of
an ultrahigh-pressure in which a mixture containing
water and the substantially water-insoluble organic
surface modifier is allowed to collide against a wall.

Fig. 6 is a schematic cross-section view of a VI-
VI line portion taken from an ultrahigh-pressure dis-
persing apparatus shown in Fig. 5.

Detailed Description of the Invention

The pigment used in the present invention in-
cludes organic pigments and inorganic pigments.
Specifically, the pigment includes those specified as
Cl pigments in the color index (Cl).

The pigment used in the present invention prefer-
ably has the form of a pigment produced in an aqu-
eous system, and is preferably used in an aqueous
slurry, for homogeneously and effectively bringing a
substantially water-insoluble solvent into contact with
the pigment.

When the pigment is in the state of a dry powder,
it is preferably used as it is when the solvent has high
wettability. When the solvent has low wettability, a
pigment in the state of a dry powder may be dispersed
in water with a dispersing apparatus such as a sand
mill, a ball mill, an atritor, a paint conditioner or a high-
speed mixer, and the aqueous dispersion or the dis-
persion of the pigment in water may be used in the
present invention.

When the pigment is that which is produced in an
organic solvent, it may be used in the state of a dry
powder as above, it may be used in the state of an
aqueous slurry prepared by removing the organic sol-
vent, or it may be used as a dispersion of it in water.

The substantially water-insoluble solvent used in
the present invention refers to a solvent which is wa-
ter-insoluble or sparingly soluble in water at room
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temperature and has the capability of achieving crys-
tal growth or crystal transition, and it is preferably re-
moved from the pigment under heat.

Examples of the above substantially water-in-
soluble solvent include hydrocarbons such as n-hex-
ane, n-heptane, n-octane, n-decane, 2,2-dimethylbu-
tane, petroleum benzene, mineral spirit, cyclohex-
ane, methylcyclohexane, benzene, toluene, xylene,
ethylbenzene, isopropylbenzene, solvent naphtha
and turpentine oil; halogenated hydrocarbons such
as chloroform, carbon tetrachloride, ethylene chlor-
ide, 1,1,1-trichloroethane, 1,1,2,2-tetrachloroethane,
trichloroethylene, tetrachloroethylene and chloro-
benzene; alcohols such as 3-pentanol, n-hexanol, n-
heptanol and nonyl alcohol; ethers such as dichloroe-
thyl ether and n-dibutyl ether, ketones such as methyl
n-propyl ketone, methyl n-butyl ketone and ethyl n-
butyl ketone; esters such as ethyl acetate, n-propyl
acetate, n-butyl acetate, isobutyl acetate and n-amyl
acetate; and carbon disulfide. These solvents may be
used alone or in combination.

Although not specially limited, the amount of the
substantially water-insoluble solvent based on the
pigment is generally determined depending upon use
of the pigment, while the amount of the substantially
water-insoluble solvent per 100 parts by weight of the
pigment is preferably 0.5 to 300 parts by weight, more
preferably 1 to 200 parts by weight.

When the above amount is less than 0.5 part by
weight, almost no substantial effect of the solvent on
the adjustment is obtained. When it exceeds 300
parts by weight, no further effect is obtained.

In the present invention, the aqueous dispesion
can be obtained by colliding water and the substan-
tially water-insoluble solvent against each other
and/or against a wall of an ultrahigh-pressure dis-
persing apparatus in the absence of a surfactant or
in the presence of a surfactant in an amount insuffi-
cient for emulsifying the substantially water-insoluble
solvent.

Figs. 1 to 6 show schematic internal structures of
ultrahigh-pressure dispersing apparatus. In Figs. 1
and 2, a mixture containing water and the substantial-
ly water-insoluble solvent is separated and intro-
duced through flow paths 1 and 2 at a pressure of at
least 200 kg/cm2 in an arrow direction, two separated
portions of the mixture are allowed to collide with
each other near the inlet to a flow path 5, and recov-
ered through the flow path 5. In Fig. 1, numeral 6 is
an ultrahigh-pressure dispersing apparatus. The flow
path 1 has a diameter-decreased portion 3, and the
flow path 2 has a diameter-decreased portion 4. Fur-
ther, the flow path 5 has a diameter smaller than
those of the flow paths 1 and 2. In the diameter-de-
creased portions 3 and 4, the flow of the mixture is
accelerated so that a shear force is exerted on the
mixture to promote the dispersing of the mixture. In
Figs. 3 and 4, a mixture containing water and the sub-
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stantially water-insoluble solvent is separated and in-
troduced through flow paths 7 and 8 at a pressure of
at least 200 kg/cm? in an arrow direction, and two
separated portions of the mixture are allowed to col-
lide with each other near the inlet to a flow path 10,
and recovered through the flow path 10. The flow
path 7 and the flow path 8 have a diameter-decreased
portion 9 toward the inlet to the flow path 10. In Figs.
5 and 6, a mixture containing water and the substan-
tially water-insoluble solvent is introduced through a
flow path 11 at a pressure of at least 200 kg/cm?, al-
lowed to collide against a wall 14, passed through a
flow path 12, and recovered through a flow path 13.
Numeral 15 is a support.

The ultrahigh-pressure dispersing apparatus is
not specially limited so long as the mixture of water
and the substantially water-insoluble solvent can be
introduced at a pressure of least 200 kg/cm?2. For ex-
ample, the ultrahigh-pressure dispersing apparatus
is selected from a Gaulin homogenizer (supplied by
Gaulin Corporation) and a nanomizer (supplied by
Nanomizer Inc.).

The pressure for the introduction of the prelimin-
ary mixture and the collision is at least 200 kg/cm?2.
The higher the above pressure is, the stabler the re-
sultant aqueous dispersion is. When the above pres-
sure is lower than 200 kg/cm?, the substantially water-
insoluble solvent is readily separated from water, and
it is difficult to prepare the agueous dispersion.

When the agqueous dispersion is prepared, water
and the substantially water-insoluble solvent may be
separately introduced into the ultrahigh-pressure dis-
persing apparatus at predetermined rates, or a pre-
liminary mixture of water and the substantially water-
insoluble solvent may be prepared with a mixing ap-
paratus such as high-speed mixer or a homomixer be-
fore dispersed under ultrahigh-pressure.

The amount of the substantially water-insoluble
solvent based on water is 1 to 80 % by weight. The
higher the concentration of the substantially water-in-
soluble solvent is, the higher the productivity is. How-
ever, when the above amount exceeds 80 % by
weight, it is difficult to obtain an aqueous dispersion.
When it is less than 1 % by weight, not only the pro-
ductivity is poor, but also it is difficult to obtain an aqu-
eous dispersion. The above amount is preferably 5 to
60 % by weight.

The particles-adjusted pigment of the present in-
vention can be obtained by mixing the above aqueous
dispersion with a pigment with stirring, or by dispers-
ing the pigment in the above aqueous dispersing with
a dispersing apparatus such as a sand mill, a ball mill,
an atritor, a paint conditioner or a high-speed mixer.
It is preferred to add the aqueous dispersion to an
aqueous slurry containing a pigment in the state of
fine particles, since the substantially water-insoluble
solvent can be uniformly brought into contact with the
pigment.
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The temperature for the above mixing with stir-
ring or the above dispersing can be set at a tempera-
ture between room temperature and the boiling point
of water or the azeotropic point of water and the sol-
vent, while it is preferred to carry out the above mixing
or dispersing under heat for promoting the adjustment
of the pigment particles by crystal growth or crystal
transition of the pigment and for removing the solvent
by volatilization.

The particles-adjusted pigment of the present in-
vention is generally recovered in the step of conven-
tional filtering or washing the above mixture or disper-
sion with water. Further, a surface-treating additive
may be used as required.

The particles-adjusted pigment of the present in-
vention may be used in the form of a paste, or may
be dried or milled and used in the form of a powder.

The colorant composition of the present invention
is obtained by dispersing the above particles-adjust-
ed pigment in a vehicle, and includes an offset ink, a
gravure ink, a coating composition, a plastic and a
water-based color. The vehicle is not specially limited,
and it may contain an auxiliary agent and an extender
pigment.

The above particles-adjusted pigment is prefer-
ably dispersed in a vehicle with a dispersing appara-
tus such as a dissolver, a high-speed mixer, a homo-
mixer, a sand mill, an atritor, a two-roll mill or a three-
roll mill.

The above particles-adjusted pigment is general-
ly in the form of a powder when dispersed. However,
when the colorant composition is a water-based one,
an offset ink or a polyethylene composition, the par-
ticles-adjusted pigment may be in the form of a paste
(obtained without drying) when dispersed.

The vehicle for the offset ink contains 20 to 50 %
by weight of a rosin-modified phenolic resin, a petro-
leumresin, an alkyd resin or a drying oil-modified res-
in of any one of these, 0 to 30 % by weight of linseed
oil, tung oil or soybean oil, and 10 to 60 % by weight
of a solvent such as n-paraffin, isoparaffin, aromatic,
naphthene or an a-olefin.

The vehicle for the gravure ink contains 10 to 50
% by weight of gum rosin, wood rosin, tall oil rosin,
lime rosin, rosin ester, a maleic acid resin, a polya-
mide resin, a vinyl resin, nitrocellulose, cellulose acet-
ate, ethyl cellulose, chlorinated rubber, cyclized rub-
ber, a ethylenevinyl acetate copolymer, a polyur-
ethane resin, a polyester resin, an alkyd resin, an ac-
rylic resin, gilsonite, dammar, shellac, a mixture of at
least two of these resins, a water-soluble resin ob-
tained by water-solubilizing at least one of these res-
ins or a mixture of at least two of these resins or an
emulsion resin of at least one of these resins, and 30
to 80 % by weight of a hydrocarbon, an alcohol, a ke-
tone, an ether alcohol, an ether, an ester or water.

The vehicle for the coating composition contains
20 to 80 % by weight of an acrylic resin, an alkyd res-
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in, an epoxy resin, chlorinated rubber, a synthetic res-
in emulsion, a silicone resin, a fluorine resin, a poly-
urethane resin, a polyester resin, a melamine resin, a
urea resin, a mixture of at least two of these resins, a
water-soluble resin obtained by water-solubilizing at
least one of these resins or a mixture of at least two
of these resins or an emulsion resin of at least one of
these resins, and 10 to 60 % by weight of a hydrocar-
bon, an alcohol, a ketone, an ether alcohol, an ether,
an ester or water.

The vehicle for the plastic includes polyethylene,
polypropylene, polybutadiene, ethylene-based iono-
mer, polyvinyl chloride, polyvinylidene chloride, an
ABS resin, an acrylic resin, a methacrylic resin, poly-
vinyl alcohol, cellulose-based plastic, an epoxy resin,
a polyesterresin, a phenolic resin, a urearesin, a mel-
amine resin, a polyurethane resin, a silicone resin, a
polyamide resin, polystyrene, polyacetal, polycarbon-
ate, polyphenylene ether, polyphenylene sulfite, poly-
sulfone, polyetherimide, polyether ketone and com-
plexes of these.

The vehicle for the water-based color contains at
least one of nonionic, anionic and cationic surfactants
and sulfonic acid amide-containing, hydroxystearic
acid-containing and e-caprolactam-containing poly-
mer dispersing agents, a polyhydric alcohol selected
from glycerin, ethylene glycol, triethylene glycol, pro-
pylene glycol and pentaerythritol, water, and option-
ally at least one auxiliary agent selected from an
amine, an antiseptic and an antifoaming agent.

According to the present invention, a predeter-
mined amount of the substantially water-insoluble
solvent is mixed with a predetermined amount of wa-
ter, the resultant mixture is pressurized, and intro-
duced into the specified ultrahigh-pressure dispers-
ing apparatus at a pressure of at least 200 kg/cm2, to
cause a shear force in the mixture of which the flow
is accelerated while the mixture is passing the diam-
eter-decreased flow path, mutual collision of the mix-
ture of which the flow has been accelerated and col-
lision of the mixture of which the flow has been accel-
erated against a wall constituting the flow path,
whereby an aqueous dispersion of which the prepa-
ration has been so far impossible can be obtained in
the absence of a surfactant or in the presence of a
surfactant in an amount insufficient for emulsifying
the substantially water-insoluble solvent.

It is considered that the substantially water-in-
soluble solvent is finely pulverized to a molecular lev-
el by the collision under a high pressure to form a sta-
ble aqueous dispersion owing to an intermolecular at-
tracting force between water and the substantially
water-insoluble solvent.

In the method of adjusting pigment particles, pro-
vided by the present invention, molecules of the sub-
stantially water-insoluble solvent are brought into
contact with the pigment particle surface, so that the
contact area of the solvent per unit weight is greater
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than the contact area of a conventional emulsion par-
ticles, and even a small amount of the solvent has an
excellent effect on the adjustment of pigment partic-
les by crystal transition or crystal growth.

Examples

The present invention will be explained more in
detail hereinafter with reference to Examples, in
which "part" stands for "part by weight" and "%"
stands for "% by weight".

Example 1

90 Parts of water and 10 parts of xylene were in-
troduced into a nanomizer (supplied by Nanomizer
Inc.) at a pressure of 1,300 kg/cm?2, and this operation
of introduction of the resultant mixture (dispersion)
was repeated twice more, to give an aqueous disper-
sion. 50 Parts of the aqueous dispersion was added
to a slurry prepared by dispersing 100 parts, as adry
product, of Cl Pigment Yellow 12 synthesized by a
conventional method in 200 parts of water, and the
mixture was stirred at room temperature for 30 min-
utes. Further, the mixture was heated up to 80°C, and
then stirred for 30 minutes. The resultant mixture was
filtered and washed with water to give 99 parts, as a
dry product, of a particles-adjusted pigment in the
form of a paste.

The above particles-adjusted pigment was ob-
served through an electron microscope to show that
the particles had uniform particle forms. On the other
hand, a pigment prepared in Comparative Example 1
to be described below had nonuniform particle forms.
An offset ink containing the above particles-adjusted
pigment exhibited excellent gloss over an offset ink
containing the pigment prepared in Comparative Ex-
ample 1. Further, an emulsion of the offset ink in this
Example showed a surface tension of 70 dyne/cm,
while an emulsion of the offset ink in Comparative Ex-
ample 1 showed a surface tension of 59 dyne/cm.
Thus, it is seen that the particles-adjusted pigment in
this Example exhibited excellent suitability for emul-
sification.

Comparative Example 1

89 Parts of water, 10 parts of xylene and 1 part
of a nonionic surfactant (Nonal 310, supplied by Kao
Corp.) were mixed with a high-speed mixer to give an
emulsion. A comparative pigment was obtained in the
same manner as in Example 1 except that the 50
parts of the aqueous dispersion was replaced with 50
parts of the above emulsion.

Example 2

0.05 Part of a nonionic surfactant (Nonal 310,
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supplied by Kao Corp.) was added to a mixture con-
taining 89.95 parts of water and 10 parts of xylene,
and these components were mixed with a high-speed
mixer. The resultant mixture showed a partial forma-
tion of an emulsion, while water and xylene were in an
almost separate state. The mixture was introduced
into a nanomizer (supplied by Nanomizer Inc.) at a
pressure of 300 kg/cm?, and this operation of intro-
duction of the resultant mixture (dispersion) was re-
peated twice more, to give an aqueous dispersion.
Thereafter, the procedures in Example 1 were repeat-
ed to give 99 parts, as a dry product, of a particles-
adjusted pigment in the form of a paste.

The above particles-adjusted pigment was ob-
served through an electron microscope to show that
the particles had uniform particle forms. An offset ink
containing the above particles-adjusted pigment ex-
hibited excellent gloss over an offset ink containing
the pigment prepared in Comparative Example 1. Fur-
ther, an emulsion of the offset ink in this Example
showed a surface tension of 67 dyne/cm. Thus, it is
seen that the particles-adjusted pigment in this Ex-
ample exhibited excellent suitability for emulsifica-
tion.

Example 3

Adry method atritor having a volume of 1 liter was
charged with 2 kg of steel balls having a diameter of
8 mm, and then 150 parts of a crude copper phthalo-
cyanine (Cl Pigment Blue 15:3) was charged into the
atritor and dry-milled at an internal temperature of
60°C for 2 hours. Then, a pigment powder was taken
out.

Separately, 500 parts of water and 50 parts of tet-
rachloroethylene were introduced into a Gaulin ho-
mogenizer (supplied by Gaulin Corporation) at a pres-
sure of 500 kg/cm?, and this operation of introduction
of the resultant mixture (dispersion) was repeated
twice more, to give an aqueous dispersion. Then, the
aqueous dispersion and 100 parts of the above pig-
ment powder were mixed, and the mixture was stirred
at 90°C for 30 minutes, filtered, washed with water
and dried to give 98 parts of a particles-adjusted pig-
ment.

An emulsion of an offset ink containing the above
particles-adjusted pigment showed a surface tension
of 71 dyne/cm, while the counterpart in Comparative
Example 3 to be described below showed a surface
tension of 53 dyne/cm. Thus, it is seen that the par-
ticles-adjusted pigment in this Example exhibited ex-
cellent suitability for emulsification.

Comparative Example 3
498 Parts of water, 50 parts of tetrachloroethy-

lene and 2 parts of an anionic surfactant (Demol N,
supplied by Kao Corp.) were mixed with a high-speed
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mixer to give an emulsion. Thereafter, 97 parts of a
comparative pigment was obtained in the same man-
ner as in Example 3 except that the aqueous disper-
sion was replaced with the above emulsion.

Example 4

97 Parts of a particles-adjusted pigment was ob-
tained in the same manner as in Example 3 except
that the tetrachloroethylene was replaced with n-di-
butyl ether. An emulsion of an offset ink containing the
above particles-adjusted pigment showed a surface
tension of 68 dyne/cm. Thus, it is seen that the par-
ticles-adjusted pigment in this Example exhibited ex-
cellent suitability for emulsification.

Example 5

60 Parts of water and 40 parts of nonyl alcohol
were introduced into a nanomizer (supplied by
Nanomizer Inc.) at a pressure of 1,000 kg/cm?2, and
this operation of introduction of the resultant mixture
(dispersion) was repeated twice more, to give an aqu-
eous dispersion. An aqueous slurry was prepared by
dispersing 100 parts, as a dry product, of Cl Pigment
Blue 15:3 obtained by forming a crude copper phtha-
locyanine into a pigment with a kneader and separat-
ing a kneading aid, in 1,000 parts of water. 10 Parts
of the above aqueous dispersion was added to the so-
prepared aqueous slurry, and the mixture was stirred
for 30 minutes, filtered, washed with water and dried
to give 98 parts of a particles-adjusted pigment.

The particles-adjusted pigment was excellent in
dispersibility. That is, it gave an offset ink having the
largest coarse particle size, measured with a grind-
ometer, of less than 5 um by dispersing it with a three-
roll mill twice, while a pigment of which the particles
were not adjusted required the above dispersing
treatment four times.

Example 6

70 Parts of water and 30 parts of n-butyl acetate
were introduced into a nanomizer (supplied by
Nanomizer Inc.) at a pressure of 1,000 kg/cm?2, and
this operation of introduction of the resultant mixture
(dispersion) was repeated twice more, to give an aqu-
eous dispersion. An aqueous slurry was prepared by
dispersing 100 parts, as a dry product, of Cl Pigment
Red 57:1 obtained by a conventional method in 2,000
parts of water. 10 Parts of the above aqueous disper-
sion was added to the so-prepared aqueous slurry,
and the mixture was stirred at 80°C for 30 minutes, fil-
tered, washed with water and dried to give 97 parts
of a particles-adjusted pigment.

A gravure ink containing the above particles-ad-
justed pigment showed a viscosity of 630 cps, while
a gravure ink containing a pigment of which the par-
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ticles were not adjusted showed a viscosity of 3,200
cps. Thus, it is seen that the above particles-adjusted
pigment showed excellent fluidity.

The offset inks and the gravure inks described in
the above Examples were prepared as follows.

Preparation Example (Offset ink)

16 Parts of a pigment and 54 parts of a rosin-
maodified phenaolic resin were mixed, and the mixture
was dispersed with a three-roll mill to prepare a base
ink. 20 Parts of a rosin-modified phenolic resin varn-
ish and 10 parts of a solvent for an offset ink were
mixed with the base ink to give an offset ink.

Preparation Example (Gravure ink)

10 Parts of a pigment, 70 parts of a mixed varnish
of polyamide and nitrocellulose and 20 parts of ethyl
acetate were placed in a 225-ml glass bottle together
with 300 g of 3 mm¢ steel balls, and dispersed with a
paint conditioner for 1 hour to give a gravure ink.

As described above, the method of adjusting pig-
ment particles, provided by the present invention,
uses a substantially water-insoluble solvent as an ad-
juster for a pigment in an aqueous system, and exhib-
its an excellent effect on the adjustment of pigment
particles by crystal transition or crystal growth of the
pigment. Further, the particles-adjusted pigment of
the present invention contains no surfactant, or a sur-
factant is contained in such a small amount that the
substantially water-insoluble solvent is not emulsi-
fied, so that the particles-adjusted pigment is not af-
fected by the surfactant and can be used in a colorant
composition without limiting the field of use.

Claims

1. A method of treating pigment particles, which
comprises

(a) pressurizing water and a substantially wa-
ter-insoluble solvent;
(b) introducing the pressurized water and the
pressurized solvent into a flow system having
a diameter-decreased flow path and/or a
curved flow path, wherein the diameter-de-
creased flow path accelerates the water and
the solvent, the curved flow path causes a
shear force, and collision of the accelerated
water with the accelerated solvent or collision
of the accelerated water and the accelerated
solvent with a wall constitutes the curved flow
path;
(c) thereby obtaining an aqueous uniform dis-
persion of the water and the solvent; and
(d) bringing the dispersion into contact with a
pigment to cause crystal growth or crystal
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transition of the pigment.

A method according to claim 1, wherein the sol-
vent is a hydrocarbon, halogenated hydrocarbon,
ketone, ester or carbon disulfide.

A method according to claim 1, wherein the sol-
vent is a liquid which is water-insoluble or spar-
ingly soluble in water at room temperature and is
capable of achieving crystal growth or crystal
transition, and can be removed from the pigment
under heat.

Amethod according to claim 1, 2 or 3, wherein the
water and the solvent are mixed to form a prelim-
inary mixture before being pressurized.

A method according to any one of the preceding
claims, wherein the flow system has at least two
flow paths into which the water and the solvent or
two portions of a mixture of these are separately
introduced, a diameter-decreased flow path
where the water and the solvent collide with each
other, and a flow path through which the pressu-
rized mixture after collision is recovered.

A method according to any one of claims 1 to 4,
wherein the flow system has one flow path into
which a mixture of the pressurized water and the
pressurized solvent are introduced and at least
one diameter-decreased flow path through which
the pressurized mixture is passed and recovered.

A method according to any one of the preceding
claims, wherein the water and from 1 to 80% by
weight, based on the total amount of the water
and the solvent, of the solvent are introduced.

A method according to any one of the preceding
claims, wherein the aqueous dispersion contains
from 0.5 to 300 parts by weight of the solvent per
100 parts by weight of the pigment.

A method according to any one of the preceding
claims, wherein the water and the solvent are
pressurized at a pressure of at least 200 kg/cm?2.

A method according to any one of the preceding
claims, wherein the aqueous dispersion and the
pigment are brought into contact with each other
at a temperature between room temperature and
the boiling point of water or between room tem-
perature and the azeotropic point of water and
the solvent.

A pigment obtainable by a method as claimed in
any one of the preceding claims.
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13.

14.

15.

16.

17.
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A colorant composition containing a pigment as
claimed in claim 11 and a vehicle.

A composition according to claim 12, wherein the
vehicle is a vehicle for an offset ink.

A composition according to claim 12, wherein the
vehicle is a vehicle for a gravure ink.

A composition according to claim 12, wherein the
vehicle is a vehicle for a coating composition.

A composition according to claim 12, wherein the
vehicle is a vehicle for a plastic.

A composition according to claim 12, wherein the
vehicle is a vehicle for a water-based color.
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